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Geometrical Application : Trajectories.
IS. It has already been noticed that a differential equation. Is
the appropriate analytical expression of any property of a curve
which is connected mth its direction and its curvature ; and it there-
fore follows that the investigation of many geometrical questions
ultimately depends upon the solution of a differential equation.
In the higher parts of mathematics differential equations are of
almost universal occurrence ; hut in other subjects it is less pos-
sible than it is in geometry to give examples, as there is no neces-
sarily general method of arriving at the differential equation,
while its deduction in geometrical problems is obtained almost
immediately by the use of the formulae of the differential calculus.
There will he no attempt to give here any complete classification
of applications to geometry ; there will be only a single general
problem discussed, that of Trajectories,
A. Trajectory is defined to be a line which, at its points of
intersection with the members of a family of curves expressed by
one equation, cuts them according to some given law.
79.   As the most general form possible, let
•/(a?, y, a) = 0
denote a family of curves of which a is the parameter ; through
any point on one curve a trajectory will pass and there will thus
he a second system of curves representing these trajectories. Let
| and rj be the current coordinates 'of this second system; and
suppose the analytical expression of the law which holds at each
point of intersection to be
= 0.
'
 In this equation, at a point of intersection f and 7; are respectively
the same as a and y, being the coordinates of tkat point; but
~*J, ......... are not the same as •—, ......... , for they indicate the
a£	to
direction and the curvature of the two intersecting curves.

